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1. 用水热法合成了配合物单体 Er1/2Yb1/2(HFA)3(TPPO)2 且制备了有源材料
Er1/2Yb1/2(HFA)3(TPPO)2/PMMA，并对材料的吸收光谱和荧光发射谱进行了测量，








150mW，信号光功率为 0.1mW 时，对于 Er3+、Yb3+离子掺杂浓度为 0.3×
1020ions/cm3 的 Er1/2Yb1/2(HFA)3(TPPO)2/PMMA 有源材料，在 2cm 长的器件上可
以得到 1.87dB 的光增益。











































Erbium-doped planar waveguide amplifier (EDWA) is an important optical
device which will be applied to optical communication in the telecommunication
window at 1.5μm wavelength, it can effectively compensate for the loss of optical
signal in optical fiber transmission. On the other hand, EDWA can also be applied in
the field of photon computer, integrated it in the photonic chips will be able to
effectively compensate optical loss and improve the efficiency of optical transmission.
Therefore, EDWA has become the research hotspot at home and abroad due to its
significant research value. At the present, most of research about EDWA are in the
material and theoretical, few of the reports on the gain obtain from EDWA have been
demonstrated. In this article, erbium ion and ytterbium ion are co-doped in the organic
polymer, then used to fabricate polymer waveguide amplifier, the ytterbium ion has
sensitizing effect. The main tasks of this article: The three β-diketonate complexes of
erbium and ytterbium [Er1/2Yb1/2(HFA)3(TPPO)2] is synthesized and doped it in
PMMA, which is active material. The absorption and photoluminescence spectra of
the active material are observed. The active material is used to numerically simulate
the perfermance of the gain, and the conditions of device fabrication is studied.
The main tasks and conclusions of this article are as follows:
1. In this article, we have hydrothermally synthesized Er1/2Yb1/2(HFA)3(TPPO)2
complex monomer and prepared Er-Yb co-doped polymer waveguide active material
[Er1/2Yb1/2(HFA)3(TPPO)2/PMMA]. The absorption and photoluminescence spectra of
the active material are measured. The spectrum consists of absorption bands of Er3+,
corresponding to the transitions from the ground state 4I15/2 to the excited states: 4I11/2,
4F9/2, 4S3/2, 2H11/2 and 4F7/2 is obtained. We obtain the near-infrared photoluminescence
(NIR PL) spectrum of the powder excited at 976 nm at room temperature. The full
width at half maximum (FWHM) of the emission spectrum at the 1535 nm is 80 nm,
which is twice as large as erbium-doped inorganic materials. This will help produce a
large gain-bandwidth.
2. We use fundamental rate equations and power propagation equations to
simulate the gain factors of the active material excited at 980nm. The pump
wavelength is 980nm. Without taking account of amplified spontaneous emission, we














system of polymer waveguide amplifier. The influence on the performance of Er-Yb
co-doped polymer waveguide amplifier with Er3+ concentration, overlapping factor of
the signal laser and pump laser, and signal emission cross-sections has been
theoretical calculated. The result of the calculations indicates that when the
concentration of Er3+ is 0.3 × 1020ions/cm3 in the active material
[Er1/2Yb1/2(HFA)3(TPPO)2/PMMA], the calculated gain is 1.87 dB on a 2cm long
waveguide.
3. Er1/2Yb1/2(HFA)3(TPPO)2/PMMA is the core material. We use spin-coating,
steaming aluminum, photolithography, developing and reactive ion etching method
(RIE) to fabricate a embedded strip optical waveguide amplifier. The shape of
waveguide showed smooth, we use scanning electron microscopy (SEM) to
characterize the shape of waveguide. We set up a set of waveguide coupling test
system, then obtain well near-field spot.
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